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^ H.J^7]. 7]^nW ^J^d^^^'^l, 

^ $XS.^ ^>7l ^tb 1^1 ^-11 ^-91 ^S.^ ^ ^^15+ «<J-^<H1 ^-^S, 

i^i'^-im^ -ii^^ ^^Hi 7m;^i#oii^ DCT /^i-a:^ ^y^^wv^ ;^ll<y= 

^>2l-7l(Qi)5i}-; ^>7l ^ll<y=;^l-5l-7l(Qi)<^ll 'y=x>5l-^ ^(x(k))* ^ll'a^^l-sl-^m ^]2'>^^}s]r 

7l(Q2)^; ^^7l ^l2«a=^l-5l-7l(Q2)«^l ^«fl 7ll<a=^]-5|-^ ^(yi(k))* ^*a=^W>^ 

^^c>^>^7l(Q2-l) ^4; ^7l 7fl<y=^>5|-^ ?J:(yi(k))s1 N«T1S1 ^(Nyi(k))3l- '^^^7\^^ 

^( ^^Cfc))j2|.o) ^3r>^ ^ll^^^7l^ i^^V^, 7j-5l-;^l^oll^ >a-7l ^1 l<a=^>^7l (Qi 

^tt %^^>s^- ^(x(k))^ ^'y=:^>2|-7l(Q2-i)'^l ^"y=;^>2l- ?J:(^^<;*)))<^1 ^fJr -S-^V* 
^I2^>a:7l5!l-; >a-7l ;^12^^7H1 s^^b ^^^^ ^7] ^11^-^-71011 sltl: ^^>i]l:# ^ 
^^>^ ^I3^^^7ll- c-l i^^l-c^ ;^l3^'a:7HlAi ^oilA-1 ^cfl^ #7l jq.^ 

(Find Maximum) ^ wlH^-efl^l^S- 7l-i^^v -^^S}- i?]-:^ (Bitplane VLC)^ ^^^>5.^ 

S. 3 
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^]M]^^ ^S.s\- ^ ^^l^q- «cJ-^{FINE GRANULARITY SCALABILITY 

ENCODING AND DECODING APPARATUS AND METHOD} 

£ 1^ #2fl^ 7]^^^ ol^m^ ^^^(FGS) ^:£2|-7]5] <a^^l'^l 
£ 2^ ^sfl^ 1^1^-11^^ xq^c-l^sl ^^Alo^1 

£ 3^ ^ ^^<^1 ^^121 <asc1 ^a^^Hl 

100,101,200,201 : ^J=^l-^7l 106-108,206,306-308 : ^^^7] 

102,103.202,203,300,301,303 : ^•^J=^>Sl-7l 
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i^^^t tt^ t^^^^^Mth -^n^ «o>^«^i ^ 

^T^^ 7^^y^]^^ ^^7> 7m^l# ^SlSl ^:£sq- -^-Jl^^l- 

^s. ^1-7] o:)*]. Pl^-flcfo^ Ai^^ a-^sj. ^ ^S.S\- ^o^'^*^! ^t!: 

cg^v^ S^^V*^ ^^^V^i^^l ^^^i MPEG-4(Moving Pictures Expert Group-4)<^l^i^, 
^x\7,}^^ ^^o]^ ^^^o\] 451- cfy:^ ^ ^i^l-. 

<^1# ^-y^^ ^^7l 21 A^-^ (Computing power)<5l -fn^^V^ ^^''^S- (Deli very Layer 

: AH, LAN ^i-Efl7V JLsj-^^l ^<^^v^ ^^^H ^ ^ 

oJ^]n>_ =>^Al7l2l A^^ol ^^^■^] ^71 -^^e1-<?I^ ^1-E}17> #^1 nfl -§-<>im 

S^(Scalable Coding)^ ^ 9X^^ ^^P} ^4. 

Low quality to High quality)^ <^^* ^ :-7fl^ae^^^> 

H>.H^(Bitstream)^ -Jrlr^^i ^^^V^ ^^m. ^, ^]B.^:^^<=>] ^n]'^^^^}^ 

^ ^4*9=^ ==r^7l7> ^ 9X7\] ^-I^J^CLow Performance) t^^^I^ 7]^ 

;Nl#(BaseLayer)o1lAi ^^^^ 7^ S)-^^ ^1^:^^^^ ^^^M c1>.#5flol^>£^ 

.sl-ji, ji>^^^(High Performance) ^^7lfe ^^J-sl-^mf^C Enhancement Layer)<^l^i ^^^^ ^ 
^ tilHrfiH^(Bitstream)-i: ^^^<^> c1^il-2llol*>£.-s. ^ ^ ^rf. 
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^7fl<^£ll: ^^(Scalable coding) 7l^2^-^S. 3.7\] 7l^;^lf'(Base Layer)^!- 

7^^^1^(Enhancement Layer)-^S. ^^^^t^-. c^n^v^^^ 7]^:^]^6\]X]^ 7]^^^9] 
^ ^^^>:n., <fflSt:i^5l 7j-s|-;qlf^ollA-1^ 7l^^^Sl ■§-<^^Hl c-1^>c>^ (additional) 

^Alc^-^ofl *j:^V^ 5^.:g^ ^ ^^^^^S-'^, ^^^^-^HlAi ^ja. 

^^7l2l ^^^^om- ^^>5dS.s1 ^Eflofl ti^el- ^ 7}^] 

^^^>7fl ^c}. ois.>«| ^V^^V^ ^i^^^ 4:^7l-i- ^-^tb ^> 

71] 

^ wlH^E^^ S.- ^^-^l^ ^ItflS ^ ^q-. 421- 
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^V^l *^>^M-, Hell^^ '^^'S-* <^l-8-^><^ ^^^is] (error concealment)^ 

^^}^ ^-f<^l£ ^^T-^ ^^1^ ^^^>7l n.^^?}^] ^ 

fj-cf, o]^ -^It!: tb MPEG-4<^l^i^ '^I'Hl^-?! ^-^^(FGS : FineGranular 

Scalability) iJ''^* ^^1 S^^J:* ^1^^>^ ^4. 

"l^il^^ -tl^^ "c^-'^^ >i?fl^sll- ^E})7> ^ 

T^l^Hl^^ -^31^ «o^'^«Hl>H^. ^^^^^ 7l^;^l#ollA-1 <^ 

5ll°l(Bitplane) ^^^V^ 1}"^^ ^, ^^^^^S. ^j-s]-^! 

^<^1 ^, % <^^(original image)^}- yl^^qi^oilA-^ ^^3^1^ 

^Xdifference)^^ "^^^ '^•l^S^ ^^^^ 

^7fl<ae^l- til^^V^l'?]:, ^^^^'^l wlBl- 

E^jol 7>^ tilBduSB : Most significant bit)* ^-f^^^S. ^^^\ 

^>-§-*><^, ^^Ji^^'^l^i ^^-a^^ nfl^4(Bandwidth)ol ^^"=^1 H. 
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ir'H 25^^ '^i^^^^m: ^^th^^ 7>^^>^, oil- a>oii,isi ^^v^ s^^m 

-tl^M ^sflAi^. ^^^^^s. s.€- 57flsi tiiH^ 

Leastsignificant bit)^H wlH ^^S. ^^^.^S ^^Wji ^ , ^^^fl MSB ^]^7} 
^S-Sl^cf^, ^-tl^^^Hl-H^ ^4^51^ ^^7} 16(10000) o]^^ ^k'=>]^^ ^ 
^ oiji_ ^^^^ B]^<^o] 2Ao]^2] iJ:(11000)ol ^^^Is^-^ 

^ Siti)-. r^oi, cfl^ ^(Bandwidth) ojAj-o^ yje^^E^^ ^^^^ 

^^^4^ ^1^^, ^^^#<^l^i^ <^1:^1^>^1 wlBKllOOO)^ ^]-%-^}^ 2A^^ 

> 

#5^:^.^ £1^ 

£1^ -^^o] MPEG-4 i^l^fl^^ ^^^(FGS: Fine Granular 

Scalability) -^^5l-7l^ ^^^SS^l, o]o\] ^a]^ w>sq- ^o] j^^lf^CBase Layer):^!- ^J- 
^/^l#(enhancement layer)-^S.>H ;^lf^(FGSLayer)^ ^Jl ^-^^ , 7j-^;^l 

M ''cf^V^ DCT ^<y=^l-5|-s /^fl^^j^ ^s:^ ^}<=>]s. ^i^o^^cf. 
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7l^;^1f^^ 7l#^ MPEG-4 <fflS^ ^iflS. A>-g-*>ji oxt^. 7]^n^<^] ^V-g-^ 

^ ^3.^ I}-'^^ <^1S. SA>oi ^:g^(DCT : Discrete Cosine 

Transform), 'y^^V^KQ : Quantization), ^^^^ <^1^(ME : Motion Estimation) , JS- 
^>(MC : Motion Compensation), ^ <y=;^VSl-(Q-l) , ^ '^l^V^ S^V^ ^€:(IDCT : Inverse 
Discrete Cosine Transform) n^^^V*^ , ^^^(Spatial):^!- a] (Temporal) 

<a-^(Image Data Compression)* ^«S*Vt^, ^^1 3^(VLC : Variable 

Length Coding)* -r^^>^ ^"-S ^^'^l <?llH^s1 ^SSj-CEntropy 

Coding)!- ^Al*>^, oj-g-^H •as'^^l ^^S^ 7l^;^lf^ wlH^H^CBase 

Layer Bitstream)* ^^-Jd^.^. ^^*>7fl 

5.^<^1>| S.^]^ wj-sq- FGS 'fflS^CFGS Enhancement Encoding)-^: ^ 

XJ.7IS. j^tfl <^>^>2|- 7l^;m#oiUi .^11^5^ "i^^^ ^^VCresidues)!- ^^H , wlHl-efl 
91 ^S-B. 3|-^(Bit-planeshift), ^cfl^ ^f;^ (Find Maximum), 7>^ 
^ -^S^ 3l-^(Bitplane VLO* ^^^>7fl 

^>^7UQ-l)l- ^ ^fl^5 '^^)^ DCTS -f-sl-t!: «^^(Original Image)^^ ^> 

(difference)* t^^H ^ -^^V ^(residues)* 

7j-S}-(Selective Enhancement ) ^^^M, tilH^efl-?! ^^^^^l^i ^^tb^-. 
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(bit-plane)Sl 7^^# ^*>7l ^cfl^jt^ ^^4. 

<27> 

tilH€efl'?l 7>^^ ^^sKBit-Plane VLC) 5i|-^<^l>H^ tilHS-efl'?! ^S. 1:^ ^^S. 
64711 si DCT ;^1^1-(DCT ^l^^l «fl^ tilH#2ll«?l^ til:E: 0 1)<^1 ^ln^flzi >i 
?^(zigzag scan) ^^<^1 l-^7>7ll . ^ 7>^^J- ^^ol ^ = a 

(VLC table)<^l ^l-^'^l (Run- length) ^JSlSf^^. 

<28> 

MPEXi-4 ^>^1 a^<?l:<^l^i ^>^5l^ -il^^ ^^1^ 

^) J£2<^1 :£^1^ 

<29> 

;£2^ ^Sfl^ Dl^il^^ Al^^ -^^51- ^^1^ Cl^Clcfo^ ^^^Hl ^^^H^^i, <^H1 

£Al:g wl-Sil- :^ol, 7l^7ilf-(Base Layer)^!- 7j-^;^lf^ (Enhancement Layer)^S 
711 €4. 



<30> 



7l^;^lf.oilAi^ MPEG-4 clS^ ^j-'^^ ZLcflS. A>-g-^>ji ^v]r. 7l^^l#<Hl wlB 
:iS.^ol 'y^Sl^, 7>^ ^<il tlS'3(VLD : Variable Length Decoding)^ n^^S^ ^ 
*a^^l-5l-(Q-l : Inverse Quant i zati on )« ^^^\JL ^^-^ ^ '^]^^ 

(IDCT : Inverse Discrete Cosine Transform)^ t^19^><^ ^^^''] ^ ^(MC : 

MotionCompensation)^ ^<^1 ^ll't ^^-^ O^l- 255 ^ >^><^1^ (Clipping)^V^ 
^f^^ 71^:^1^21 ^>^oi-* ^^^Ml ^c^.. 
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11^31, ^S.^ 7j-2|.^l^oilAi^ ^ScM ^^-^S 

(Enhancement Bitstream)^ ^S. 7}^^o] c^^t^ (Bit-planeVLD)* ^^Stb ^. 

(Bit-plane Shift)* -^^^.^^ ^ISW. 

o]^, ^1-71 alHl-efl^ ^S. VLD71- ^^^^S. ^^^<^ 

^6|]^ ^^(8X8 ^^)^ <^1^^ S.'^}^! ^^(IDCT : Inverse Discrete Cosine 
Transform)^ ^^^><^ 7j-S|-^l# (Enhancement Layer)<^l^i *^-^o^* ^^tb ^, 7]^ 

;^1^(Base Layer)<^1^i '^^^^ ^€ , 0^ 255 ^ ^Vols. 

(Clipping)*^ ^^^J^S. 4^*>7ll ^i::!-. 

MPEG-4 ^]M]^^ S-H^^sq- ^o] 7j-^;^lf'Oil dCT ;m^<^l ^ 

^ 7j-5|.;^l^ Al:^^ Oj:^].5|. ^^-S. O] «y:^>^ ^^y^ 0^:^y^ OI^O^ Al^<4 OJ: 

^^Vsl-ofl ^tb ^Ht^^^ ^V<^1^ <^1^<H^4. °1 ^-f ^J-sl-^lf- ^:£Ca=(+) 

itl-el-Ai, ^ ^Bflsl ^^l^g* n^t}7] ^-^S.. 7j- 
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olsq. ^^^sV7l ^tb ^ ^^^1- ^^1<^1 $X^^^, 

n ''^y^m^ ^(x(k))^ ^rj=^>^*m ^i2«y=;^>5i-7i (02)54; ^71 ^i2'a=x>^7i(Q2)'=Hi s^^ii 

7ll<y=^>^^ ?jt(yi(k))* ^'a=;^W>^ ^'a=^>^7l(Q2-i)5q-; >a-7l ^r<f^>^^ ^(yi(k))^ N 
tifl^ 5jt(Nyi(k))3l- ^<^J=^>^^ ^^V^ ^11^^^71-1- i^sl-Ji, 7J- 

si.;^i^oii^ >^v7i ;^ii<a=^>^7i(Qi)<^i sitt ""^^y^ mx(k))^ ^'y=^>5i-7i(Q2-i)<=^i s^tt ^-y^ 

€ ^<^l^i ^ifl^ #7] 3]-;^^ (Find Maximum) ^ tilHl-efl^tS. 7>^^j- -^^^ 4^ 
(Bitplane VLO* ^^^>:£^ ^^^^ ^^i^S. tt^^. 

at}-, ^1-71 ^^^^>7l ^tb ^ i^l^nm^ IJ-^^^I 

7l^;mf^ofl^ DCT <a=^V5|-(Qi)*V^ ^7] "^^A^^ ^(x(k))^ ^r<j^]- 

^(Q2)*>^ ^^^4; -^^7] ^r<^^V^^ ^(yi(k))^ "^^<}=:^}^(Q2-i)^Vfe ^-y^^ys)- ^if^i^l-; ^ 
7l ;^r<^^l-^€ ^(yi(k))^ ?3:(Nyi(k))4 ^«^J=^>5}-^ m^<^^^)^^ -5-^>» ^*>^ 

^U^^ ^^ i^^H <^1^<H^1^, ^11^<J=^>^^ mx(k))3l- ^«a= 

^V^(Q2"i)€ ^(-cA)))<=>fl ^*>^ ^12^^ 4; ^71 ^12^^<^1 sltb 

^4 ^y] ^n^^^'^] ^tt -2.^>i;t^ ^-ar^vfe ^13^^ 3!^^^ s.^^<^ m^^^ 
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3|.^6flA-l ^tfl^ ^7] 3]-^ (Find Maximum) ^ 7]-^^ ^s. 

s\- 4^(Bitplane VLC)* ^^^>£^ <^]^<=>]^ ^^^S. 

^^(decision level)^ ^V<^lS. ^^I^^l^i^-. ;'rJ=:^>^7l ^1 

o] o}}J{s^ ^(reconstruct ion level)4^ <^1^^^^. ^V^ ^J-gl-^l^ 

^^■1, £3^ 4€- ^14^^ "3-^1^ ^^^=1 "^^^l-^^l 

ojoil :^o]^ -^^Sl- ^^1<^1 7l^;^lf^oil 

OCT 'y=^>Sl-(Qi)*>^ ^ll<a=^>^7l(100)5q-; ^71 ^ll<a=^>^7l(100)ofl ^«fl 

^(x(k))^ ^rj=^>^(Q2)«>^ ^i2«y=^v^7i(ioi)5q-; ;^i2<y=^i-2i-7i(ioi)<Hi 

^ ^r^^VsF^ ^(yi(k))* ^^c^^m(Q2-^)^>^ ^<=>^7\s[7]a02)9^; 7r<^;^Vs^-^ 
^(yi(k))2l ^(Nyi(k))3l- ^'^f^^^^ 5J:( 
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^^>1- ^*>^ ^11^-^:71 (106)1- JL^^VJL. 7j-s|-;^1f'<^l^ ^7] m^^7.}^7] 
aOO)^] ^tlr '='^7.}s\- ^(x(k))2)- ^<y=;^]-Sl-7l (102)011 ^^y^;^}^^ ^(^>)))'^1 ^tt i 

^ys. ^^|.^ y^]2y^^7]ao7)^; ^^7] ^12^^71 ( 107) -2-^>?J:4 ^1-71 m^^^^] 
(106)<=H1 ^tb -S-^V^jt* ^-^r^V^ >^fl 3^^71(108)1- ri\ i^*><^ ^7l ^13^^7H1>H #^ 
^ ^'HlAi ^tfl^ ^7] aJl-^(Find Maximum) (104) ^ timi-«ll<y^S. 71-^^ -^^51- 
(Bitplane VLC)(105)^ ^^^l-£^ ^l^'H^^. 

^71 ^^Vl s[^<^]A<\^ 7]^n%■'^]^^ 3.^^ ^ ^11^3^ '^^(S^'^l^i '^"^ 

71(02-1)1 ^ ^11^5 '^^^)^ ^U'^^^l-sl-yl (100)1 <^ ^(Original Image) 

^Xdifference)!- ^^>i, H ^7l ;^l2'y=;^>^7l (101)1 *S11 :^r<}=^>^^ ?l:(yi 
(k))^ Ntifl^ mNyi(k))3l- ^<y=^Vsl-7l(102)<>ll ^1^!: '^''^7\S\- ?jl:( ^>)))<^1 ^tt ^^^^ 
o\ ^V'^l^^;!! n ^(residues)^ 

^71 ^'^ol ^5^^ ^tfl^ 1^71 ui)-^J<^lAi^ v}^7}^]S. ^^g^a- Hell^J^ 

^^^}7] ^ev wle#5ll^(bit-plane)^ ^^^1- ^*>7l ^tfl^^ ^Ji. tilH^^ll^ 

7>^^ -^^5|-(Bit-Plane VLC) 

ZL^^ 7l^ ;mf^Sl ^S.^- ^^^^ ^2fl 71#<>11A-1 ^^T^tV M}9\- ^^.o^. <^7lA-l^ ^ 

<^1^ -i^^V^l ^71 S t!:i=l-. 

£30:1 :^c}.§l S. cl-€- 'i'^^Hl ^^JSSAi, olofl 

wV^ :^o] pH1a]-o:i Ai^^ ^<^1A1, 7l-g-;^l^oil^ DCT ^1^^ *a=>^>5|- 

(Qi)^fe ;Hll'y=^>^7l(200)5!l-; ^7l 4l''^^>sl-7l(200)<^l ^^11 <a=;<>s}-^ ^(x(k))* ^fl<y=^> 

28-14 



1020020056566 



#^ ^;^>: 2003/8/27 



2l-(Q2)*l-^ ;^l2<y=;^l-^7l(20l)sf; ^^-^l ^l2*a=xl-^7l(20l)oll 7!^'='^^^ ?J:(yi(k))^ 
^•^c^^l-^CQz-i)^]-^ ^*a=;<f 5^-71 (202)^; ^'-71 ^<y=;<]-^7l (202)011 ^^^^m^ 

7i(2oo)<^i ?i(x(k))if ^i2<a=;<i-^7i (201)0)1 ^«fi 'y=^>5i-^ ?;t(yi(k))^ m 

^ 5J:(Nyi(k))4^ ^V^ll- ?J-^7l (206)1- i^^l-o^ >a-7l ^^>7H1A^ ^ 

<HlAi ^cfl^ ^7] 21-^ (Find Maximum) (204) ^ wlH^eflolt^ 7}^^ -^^sj- 
(Bitplane VLC)(205)^ ^19^>£^ 



^71 £3^ £45] ^^^oilA-1^ ^ 711^ 'y=^l-^7l(Qi, Q2)7V ^2l£)j7, 7^^^] 

^ 'a=^>^7i(Q2)ofl ^t!: ^^vs ^«ii^i4. ^a^^i-s^ n^^}^ 

s\- o^7}^7]$] ^^iJ:(decision level)3|-sl ^Hs. <^l^«^^c)-. 



cll. t:!-^ (1)~(6)<H1 £33f £4^ 7<j-^;^1#^ ^^71- -^<^^ol 



<44> 



<45> 



<46> 



>-,(*) = sgn(x(*)) 




(I) 



<47> 




x>0 



(2) 
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<48> 



0, if y^Oc) = 0, 

|i(Xr)| = < j_i N(2\y, + 1)J. if y,(k) ^O.Nis odd. 
.Li N{2\y, ik)\ + 1)J- 1, if y,(}c) *0,N \s even. 



(3) 



<49> 



i(*) = sgn(>'.(t))|x(A)|. 



<50> 



y^ik) = x{k) - x{k) + A(*) , Oik< 63, 



(5) 



<51> 



(6) 



<52> 



7>^^ -^^iSl-CBit-Plane VLC) s^^^-^ 



^1^1- ^d^^V^l ^7ls 



, FGS ^<}-^^l^^ clS^^ ^sclsf 7j-^;^l^ofl tilH^H^^I v]3.^-%: 

^^t}7]] sl^cfl, ni;^! <a^^ (Enhancement Bitstream)^ HlH^efloltS 

7>^^ol cls^ (Bit-plane VLD)(302)* t^^^V^, wlH«-2^)<?l'iS. VLD7> ^*5£)JI 7]^:^] 
^oflA-l -^g^l-il-^ -2.^>^# 7>^5fl^^ 31-^(306-308)^ ^^*>^, ^71 l3lES.e]]ol 

^S. VID7} ^^S\JL ^^}:&k'=>] 7]-^^ ^4: ^*3=^l■5^-7l(303)o^l S^Sfl ^<a=^f5?-(Qrl)*]-Jl, 
^^(8X8 ^^)$] n 3,A}o] ^^(IDCT : Inverse Discrete Cosine 



<53> 



<54> 
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Transform)^ ^^^H ^^^^]^'=>\]^^ '^^^ 4€*V^ 4^(304), ^ <^^1- 

04 255 ^ #e)^(Clipping)^H ^^^^S. ^^^^ 4€^>^ 4^^(305).^ 

<55> 

VLDtb ijt(yi(k))^ Nufltb ^(NyiCk))^ ^7] VLDtb iJ:(yi(k))* ^<a=4^7l(300)<^l 
^'a^;^}^^ ?]l:(^^<:*))4^ ^M?J:(A(k))^ ^15^-^:71 (306) <H1 ^«fl ^*>Ji, ^ ^15^ 
'ar7l(306)<^Mi ^tt i;t(A(k))4- wlHl-elltl VLDtt ^(y2(k))^ ^><^1^* ;^l6^<i7l (307) 
o\] s]n ^t}jL, n. ^16^^71 (307)<^1 ^tt ^4 ^7l ^<y=;^l-5l-7l(300)«^l ^«fl ^'^f^V^^ 
^(->))^ ^><^l?]l:^ ^17^^71(308)3- ^^^^tq.. 

<56> 

^j-'^^-^S. ^ $1^^ :^>^*H, n 71^ ^If^sl ^^is^ ^ 

^Hfl 7l#ollA-| ^tgtb Wl-4- ^-^£.3. C^7lAl^ Dl o]>^V -^^^r>^l ^7lS 

4. 

<57> 

7l^^ o.^, MPEG-4 Dl^nm^ 4:5171^ £2<^1 wl-sf ^o] 7^s[:^]%^2] 

7l^^l#^ ^^7> DCT ^^^1 ^'^'^l^i Cl*ll^l7l ^^<^], -¥-^714 ^ 

5l7l AHoil #El^(Clipping)-^S ^t!: Ir'a^l7> ^ ^tf. 

<58> 

^Hl t^-el-, ^ 4:^7lfe 71^711^^^ W^l#^ cl«- °fl. ^s: 

7Hl^isl- DCT *=g^<Hl>| i:-l^-9-S.>«i ^J:7lsl- ^J:7lfil l-'^^l €-^1 
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"^^^ ^ ^^r^6\]X] ^^mw ^s.^ ^s.^ 7]^n^^ ^s.^ ^k'=>] o<^^ m ^1 

^, 7]^^%^ ^S.^ 0*^^^^ 7j-sl-^l# ^S.^ 

^ ^S.<^ rf^ofl ibit^l -^Jl^^^7> ^^^cI-. 

0«a *fl^*l-^ ^s<H ibit ^^tt ^:^» 

^^^^ ^^^at^^ ^>'^1'?]:^ -a^^^fl §4. 

^ 7^sicA]%^ 7]^n% AS>«^^o.s.>«l, ^:£^iL* 



ofl^i, 7l^Sl MPEG-4 t:'!^^^ SL^^'a M-Bl-^ 
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I^^^J- 11 

^14^^ ^J-^Hl 7l^;^l^oil^ DCT ^l-tt^ ^-^ *y=^VSl-(Qi)*> 

^ ;tlll<y=;^>2)-7lS!l-; ^]l'>^^}s^7M 9]^ '=>^7\s\-^ ^(x(k))^ ^ll'y=^l-5l-(Q2)^l-fe ^]^''^ 

7l5i|-; ^7] 7ll<y=^>sl-^ ^(yi(k))^ Ntiflsl ^jtCNyiCk))^)- ^<a=^>s|-€ ^( ^^c*))^!-^ 

(x(k))3f ^<y=^>5l-7l(Q2-l)<=Hl ^'^^7\s\- lj:('>)))<^l Sitb ^^V* ^*>^ ^]2^^7]Si)r 

; ^J-71 ;^l2^'a:7Hl ^tb ^^V^^)- >a-7l ^ll^^7lc.fl ^itb -2.^>?J:* ^^*>^ ^13^^711- 
c1 S^^H -^7] ^l3^^7Hl^i *7l 3i|-^(Find Maximum) ^ ^l:^ 

l-efl<?l^S. 7>^^v 5i|-^(Bitplane VLC)^ ^*J^>£-^ ^^^^ ^^l^S. 

[^^*^ 2] 

^^Hl 9X<=>]^^, 7l^;^l#«^l^ DCT SJ:^ <y=^>S|-3r>^ 

^ii'*^>5i-7i(Qi)si-; ^71 ^ii<y=^vsi-7i(Qi)ofl <a=^>^€ ^(x(k))* ^fl<y=^v^*v^ ^12 

<y=^V5^7l(Q2)^; ^oM ^12'^<^^>5^71(Q2)<^1 ^^11 ^11 ^j^^}^^ ^(yi(k))# ^'y^^l-Sl-^m 
^V^7UQ2-1)5^1-; ^71 ^«^cf^>^7l(Q2-l)«^l ^''^T.}^^ ^(-W)^ 7ll^<y=^>^ ^ 

'y=^V2i-7i(Qri)# ci i^^>^, 7j-5i-^i^<Hi^ ^7] ^ii'y=^>si-7i(Qi)oii <y=;^]-si-^ ^ 

(x(k))3l- A2''^7]-^7]c^] '=>^7.}s^^ ^(yi(k))^ ^(Nyi(k))^^ ^^fe 

^<+7l» c-l i^*><^ -S-71 ^^7H1'H #7l (Find Maximum) ^ 
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wlHl-efl^^S. 7>^^ ^SL^ 2j->g(Bitplane VLC)^ ^^^>£.^ ^^j^ 

^14^^ -il^^ ^J-^Hl ^^^i. ^^s^^W^ 'a^^^ tilH^B^ 

(Enhancement Bitstream)* 7}^^Ao] t^^tg (Bit-plane VLD)^ 

^7] tilHl-ell^^S- VLD7> 7>^€ "^^<J^>^(Qri)*m ^'a^^m 

715!^-, ^1-71 ^<y^^>Sl-^ -tl^* ^ ol^^ S>^>tl ^^(ID(rr)^ =t^^*>«^ 7J-^;^1^611A-1 ^ 
^€ '^g^i-^ ^^*V^ IDCT* 3L^^H ^^^^ ^^^S. ^^^S. ^ 

^13*J-<^1 ^^^i, 7l^7il#si ^ll^J^Jil- 7}y^^}^ 7l^;^lf^s^ wib:^:^ 

H^^ VLDtb i;t(yi(k))5^ Nafltb ^(Nyi(k))3V ^1-71 VLDtb ^(yi(k))^ ^'y=^l-5l-(Q2"i)^ 
^(A*))52i.o^ ^H^(A(k))^ ^«>^ >^ll^^7l5q-; ^7l ^H^(A(k))3l- 7^s|-;m#<^l>H 
«lH€efl<?l VLDtb ^(y2(k))^ ^HSit^ ^^V^ m^^^7]s^; ^7] m^^^^M ^>*=»1 

^V7l ^'y=;^>5^-(Q2-l)€ ^(^>))^ ^>^1^^^ ^^^'Hl ^^tb ^1-<^1^^ ^13^ 



28-21 



1020020056566 *^ 2003/8/27 

5] 

-a^^ 9X'>]^^, 7]^^]^^]^ dct <a=^>^(Qi)*> 

^4^^; ^y] '^J^Vsl-^ ^(x(k))^ ^fl*y=^l-^(Q2)^>^ ^J-^l ^ll'y^^^l-sl-^ 2J:(yi 

(k))* ^'y=;^>5|-(Q2-l)^>^ ^"^^l^ ^rcf^V^I-^ iitCyiCk))^ Ntiflsl ^(Nyi 

(k))2)- ^<y=/^V^^ ?jt(^>:>)^^ -^-^V* ^*>^ ^U^-a: ^-1 i^*V<=i 

;^13:^A> c-l i^*H ^7] 

5j)-^(Find Maximum) ^ tilH€ell<?ltS. 7]-^^ 4^ (Bitplane VLO* =r^*>i^ 

[^i^-t 6] 

T^l^im^ IJ-'^'^I ^^^i, 7m;^l#<^lfe DCT ^cJ:^>Sl-(Qi)^> 

^1-71 <a^;^>si-(Qi)^ ^(x(k))^ ^r<f^>2|-(Q2)*>^ ^J-^l 7ii<y=^V^(Q2)*^l 

^fl*y=^>sl-€ ?jt(yi(k))^ ^<a=^>^(Q2-i)«V^ 4^4; ^7l ^'a=^l-5|-(Q2-i)€ 

(x(k))3Jl- ;ci|oj:;^|.g|.^ ^(yi(k))^ ^(Nyi(k))3l-^ ^*>^ ^-^r ^"1 ^ 

^7] 3|-^<^l>«>i 5i).xg(Find Maximum) ^ wlHl-«fl 

7>^^ -^^21- 2l-^(Bitplane VLC)^ ^^.^^ ^1 

M]^^ 
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4:^^ "c^'S'^l 9X^^^, ^^nn^^ ^J-^l- tilB^iH^ 

(Enhancement Bitstreain)^ wjBl-efl'^l^S 7}^7^o] cl^ig (Bit-plane VLD)^ ^^^V^ 

JL, wlHl-efl^^S VLD7> ^^5]ZL i^l-^<^l 7}^^ ^«y:x>5l-(Qi-l)*>Ji, ^ 
ol>a:2^ S>««>^ ^^(IDCT : Inverse Discrete (x)sine Transform)^ n^^^V^^ 7j-5l-;^l^<^l 

"^g^* 4^^!-^ ^^^^s. oi^o^^ s.^^^ ^Vfe ni^-flcfo^ Ai^^ 

VLD?!- ?jt(yi(k))^ NHfl^V ^(Nyi(k))2|- ^7] VLDtb ^(yi(k))^ ^*a=;^VSl-(Q2-i)^ 
5jt(^>))ai)-oj ^>oi^(A(k))^ ^^>i. ::z- ^><^l?J:(A(k))2l- ^^^:^]%-^]^-] VLD 
tlr ^(y2(k))^ ^}<=>]^^ ^^>:a. ^7l '^<a=/^>5}-(Q2-i)€ ^(^^c*))^ ^><^m^5i ^>a: 
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